Introduction: Yoga is a technique which improves physical and mental health.Yoga unites the body and mind. Nadisudhi pranayama is one type of yoga; on regular practice it causes feeling of freshness, energy and lightness of body and mind. Aim and Objectives: The study was designed to assess the beneficial effects of Nadisudhi pranayama on reaction time. Materials and Methods: 60 young healthy subjects in the age group of 17-24 years were selected for the study. They received Nadisudhi pranayama training of 6 days a week for 6 weeks. Auditory reaction time & visual reaction time were recorded before and after 6 weeks of training. Results: Results were analyzed by using paired 't' test. There was significant decrease in auditory& visual reaction time after practice of Nadisudhi pranayama which signify a more alert state as well as improved central neural processing in Nadisudhi pranayama trained persons. Conclusion: Nadisudhi pranayama is effective in decrease the reaction time. So Nadisudhi pranayama training may be beneficial to reduce the stress and improve the concentration.
Introduction
Yoga is a science practiced in India over thousands of years. It is one of the best lifestyle modification ever devised in the history of mankind. Special and specific breathing technique called pranayama which produces many systemic psychophysical effects in the body besides its specific effects on respiratory functions. Nadishudhi pranayama helps to maintain balance between the Nadis. According to ancient yoga literature, 'Nadi' refers to a channel which flows energy within a body. Regular practice of Nadishudhi Prayanama improves the concentration power and ability to ignore and/or inhibit extraneous stimuli. Pranayamic practitioners are known to have better attention and less distractibility. 1 Reaction time is the time interval between the application of stimulus and the beginning of appropriate voluntary response under the condition that the subject has been instructed to respond as rapidly as possible. 2 It indicates the time taken by an individual to react to external stimulus. 3 Reaction time is used to judge the ability of the person to concentrate and coordinate. It provides an indirect index of the integrity and processing ability of the central nervous system. 4 It is a simple, non-invasive means of determining sensorimotor co-ordination and performance of an individual. 5 In previous studies, various parameters have been studied in yoga and pranayama practitioners. Various studies proved that beneficial effect of long-term pranayama techniques in the human body. This study was designed to know the effect of 6 weeks of Nadisudhi pranayama practice on reaction time parameters in young healthy subjects.
Aims and Objectives
The aim of this study is to know the effects of 'Nadisudhi' Pranayama practice on visual & auditory reaction time in young healthy subjects.
Objectives of the study are 1) To determine the reaction time (visual and auditory reaction time) before pranayama and after pranayama 2) To compare the reaction time (visual and auditory reaction time) before and after 6 weeks of pranayama practice and 3) To provide the scientific explanation for the difference.
Materials and Methods
The study group consists of 60 young healthy people from Vinayaka Mission Kirupananda Variyar Medical College, Salem, in the age group 17-24 years. Written informed consent was taken from all the subjects. They were trained in Nadisudhi pranayama for 6 weeks. They were trained for 30 minutes a day in the evening time at 4.30 pm for six days per week. All of them followed balanced vegetarian diet. The first phase of recording of reaction time parameters was done at the beginning of the study. The second phase of recording was done after 6 weeks of regular nadisudhi pranayama practice. Inclusion Criteria: Young healthy subjects aged between 17-24 years who were untrained in yoga previously. Exclusion Criteria: The subjects with history of allergic disorders, respiratory disorders, Smoking, alcohol intake, Systemic disease like Diabetes, Hypertension, other cardiovascular disorders, Collagen disorders; Acute illness, Hearing disorder, Visual disorders were excluded from the study. Systemic disease and respiratory disorders were ruled out by history and clinical examination. Parameters Studied: 1. Auditory reaction time(ART) 2. Visual reaction time (VRT) Reaction Time: Reaction time was measured by PC 1000 Hertz Reaction Timer. Both visual & auditory reaction times were recorded before 6 week of Nadisudhi pranayama training and after 6 weeks training of nadisudhi pranayama practice. PC 1000 Hertz Reaction Timer: We used PC 1000 to measure auditory and visual reaction time which is an in house built add on device. 6 PC 1000 is a 1000 hertz square wave oscillator which has two components (A &B) connected to each other.
Component (A) has a start button which will be handled by the examiner only. Component (B) has a stop button which will be handled by the subject alone and also it has a small red LED and head phone (1000 hertz's tone) which receives the visual and auditory stimulus respectively. Component A and B are in turn connected to a personal computer which has audacity software installed in it. Audacity software records the reaction time in 0.001sec accuracy in wave format.
Recording of Visual Reaction Time (VRT) & Auditory Reaction Time (ART):
Once the examiner presses the start button in component A, the subjects were instructed to press the STOP button in component B as soon as he/she sees the red light in the instrument or he/she hears the sound (1000 hertz's tone) through the headphone for recording Visual and auditory reaction time respectively. Visual or auditory reaction time was recorded in audacity software. During the recording of reaction times; component A was out of the view of the subject. 7 Minimum five trials were given for both VRT and ART measurement. Minimum time recorded was calculated as final VRT and ART.
Results and Analysis
Descriptive statistical analysis has been carried out in the present study. Results are presented as Mean  SD. Student paired 't' test was used to compare the differences in reaction time before & after 6 weeks of Nadisudhi pranayama. Significance is assessed at 5 % level of significance. As shown in Table 1 , auditory reaction time (ART) -before pranayama was 185.91± 2.14 & after pranayama was 154.33 ±2.297. Auditory reaction time decreased after pranayama which is statistically significant (P<0.001).
As shown in Table 1 , Visual reaction time (VRT) -before pranayama was 222.7 ± 2.345 & after pranayama was 165.23 ± 1.807. Visual reaction time decreased after pranayama which is statistically significant (P<0.001).
Discussion
Yoga calms and relaxes the mind; strengthens as well as tunes the body and brings body and mind into harmony with one another". Yogic breathing technique pranayama is very important in inducing relaxation. Nadisudhi pranayama is the type pranayama, when performed regularly it has benefits on the various systems (respiratory system, cardiovascular system, central nervous system, etc.) of the body.
Visual & auditory reaction time in pranayama practitioners found to be significantly decreased as shown in table 1. These results were consistent with previous studies done by Borker et al, 1 Madanmohan et al, 8 Malathi et al, 9 Bhavanani et al. 12 Borker et al trained the subjects in Pranayama breathing for 4 weeks and showed the result of decrease in auditory & visual reaction time; where as in our study with 6 weeks of pranayama practice decreased the auditory & visual reaction time. 1 A study conducted by Madanmohan et al has shown that significant reduction in ART as well as VRT after 12 weeks training of various yogic techniques including Nadisudhi pranayama. 8 Malathi et al have reported that significant reduction in auditory & visual reaction time in Group-A had done 1hour of yogasanas including pranayama as well as in Group B trained for 6 weeks of yogasanas including pranayama. 9 Our results are in agreement with this study.
All these studies have reported that, decrease in visual & auditory reaction times in pranayama trained person could be due to an improvement in sensorimotor performance and central nervous system processing ability. This in turn could be due to an improved concentration power and ability to ignore extraneous stimuli. 1, 8 During pranayama, the subject are not only try to breathe but they also emphasized to keep concentrate on breathing. This stress free state of mind evokes relaxed responses. In this relaxed state, parasympathetic nerve activity overrides sympathetic nerve activity. 10, 11 This causes subject to ignore extraneous stimuli and improve the concentration power & ability. 1, 8 So Yoga practitioners are known to have better attention and less distractibility which causes better performance and decrease in reaction time. 8 Bhavanani et al conducted a study in which they compared the effect of asan, pranayama and combination of asan as well as pranayama training on reaction time, EEG & other parameters. There was increase in beta, theta, and total power of EEG; decrease in ART in pranayama trainees which signifies more alert state in pranayama trainees. In asanpranayama trainees; there was increase in alpha, theta, total power as well as delta % in EEG and decrease in reaction times (ART, VRT) which signifies an alert as well as relaxed state of the neuromuscular system. They have reported that yoga causes alertness at the same time relaxes the mind evidenced by synchronization of EEG waves and brain potentials. This in turn causes improvement in central neural processing and decrease in reaction time. 12 Reaction time is the experiment which is related to alpha wave frequency and also to the level of arousal. 13, 14 It has been stated that RT will be faster with an intermediate level of arousal and RT will be decreased if the subjects are either too relaxed or too tensed.
14 Earlier studies in yogis have shown persistent of EEG alpha waves with increase in amplitude during yoga has been demonstrated by Anand et al. 15 Reaction time is an indirect index of processing capability of CNS which in turn affected by the instinctual status, mental status, instinctual and intellectual development. 16 Pranayama synchronizes the logical and intuitive function by improving the coherence between two cerebral hemispheres. This increases alertness at the same it induces the relaxation, improves attention and concentration. Alertness decreases the reaction time of brain. 17 So pranayama practice can probably affect central neural processing, increasing the alertness, arousal along with relaxation by synchronizing EEG waves and improve the concentration by parasympathetic over activity. All these lead to reduction in reaction times.
Conclusion
The study showed statistically significant decrease in reaction time after 6 weeks of Nadisudhi pranayama practice. Shortening of auditory reaction time & visual reaction time in Nadisudhi pranayama trained persons signifying a more alert state, improved central neural processing. Thus pranayama practice increases the attention, concentration of an individual. Yoga practice can be suggested for all people especially for the students; working persons to improve their concentration over their studies / work and also to reduce the stress & relax the mind. By using noninvasive, cost effective method of reaction time we can indirectly access the central neural processing easily. Reaction time is a simple, portable & rapid method for monitoring the beneficial effects of yoga training.
